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PERSPECTIVE 


The aerials in this book are planned for operation on the 
medium-wave broadcast band (550—1600 kHz) and the 
tropical bands. The tropical bands are the 60, 75,90 and 120 
metre bands. They are referred to as tropical bands because of 
the predominance of broadcast signals that originate in the 
equatorial regions. Actually these frequencies are excellent for 
conveying regional and local broadcast signals. Aerials for the 
49 metre band are also included. This band features a 
combination of regional and long-distance signals. 

Your aerial is the sensor that is activated by radio signals 
reaching your location from all parts of the world. Modem 
short-wave receivers are so sensitive that built-in, indoor and 
very simple outdoor aerials derive adequate signals from many 
of the high-powered radio broadcast stations. However, there 
are a number of advantages in having a well-planned efficient 
outdoor aerial system. Such an aerial is important in receiving 
weak broadcast signals, particularly when you are trying to 
make a positive identification. If you are interested in receiving 
the very best signal from both strong and weak incoming 
signals, the aerial is important in minimizing the ill effects of 
fast fading, background interference and selective-fading 
(distortion that results from some frequencies that comprise 
an incoming signal fade in-and-out relative to others). For 
example, a solid locked-in signal is preferred by the avid music 
fan. A good aerial can aid in the minimization of signal¬ 
generated (QRM) and static (QRN) interference. More than 
one station may occupy the same frequency or a signal from 
an adjacent channel may be especially strong, producing object¬ 
ionable interference. Often a directional aerial is helpful in 
emphasizing a desired signal and attenuating an undesired one. 
Fortunately good aerials can be erected at low cost, and for a 
small fractional part of the cost of your receiving equipment. 
This book tells the story. 

A series of 25 aerials are covered. However, it is helpful 
if you start by reading the Perspective and the discussions 
about the first ten aerial types presented. Many of the prin- 
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ciples, ideas and construction procedures covered can be used 
again in the planning of the aerials that follow. 

You may wish to check and compare two or more aerials 
to find one best suited to your needs and location. To 
compare one aerial to another, do so directly using a switch or 
some other means of making a fast changeover. You can not 
make an accurate comparison by taking one aerial down and 
replacing it with another because of the rapidity of propaga¬ 
tion changes. 

Tropical and MW Bands 

The official ITU bands are listed in Table 1. It should be 
stressed that broadcast stations cannot only be found within 
the frequency limits of the official bands. A host of stations 
operate above and below the frequency limits and, to a limited 
extent, on other more widely separated frequencies. A few 
are pirate stations and not officially allocated by their 
countries. 


Table 1 ITU Bands 


Band 
( metres) 

Frequency 

(MHz) 

Band 
(metres) 

Frequency 

(MHz) 

49 

5.95- 6.20 

n 

3.20-3.40 

60 

4.78- 5.06 


2.30-2.498 

75 

3.95 - 4.00 

MW 

Broadcast 

(kHz) 

550- 1600 


Aerial Directivity 

Many aerials, even the simpler types, have directional charac¬ 
teristics. Some aerials can be planned to be highly directional 
and can be erected to favour specific countries. In erecting a 
directional aerial it is important that you know the compass 
bearings of your particular erection site. An accurate compass 
is a big help. The second bit of information that you must 
know is the particular angles (azimuth) of the stations to be 
received from your site. Fortunately, most aerials that you 
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would use for broadcast listening have a wide selectivity 
response and orientation is not especially critical. Neverthe¬ 
less you can do some favouring that can be helpful. Details 
will follow later on. 

Some typical receive angles from the capital cities of 
London, England; Ottawa, Canada; Canberra, Australia; 
Wellington, New Zealand and Washington, D.C., U.S.A. to 
eleven countries are given in Table 2. Such stations can be of 
help in checking and comparing aerials. As mentioned pre¬ 
viously, precise orientation for even rather highly directional 
aerials are not critical except for narrow-beam yagi, loop and 
beverage aerials. Orientation off 25° or more would be barely 
noticeable because of broad beam widths and strong incoming 
signals. Reception angles, mileage figures and a variety of data 
for more than 200 short-wave stations from your particular 
location may be obtained at low cost from Process Analysis 
Corp., 22nd Avenue, NW, Seattle, Washington, 98177, U.S.A. 

If you plan to do a considerable amount of aerial testing 
a copy of the World Radio TV Handbook (WRTH) is very 
helpful. It can be purchased in almost every country of the 
world that has sales outlets for short-wave broadcast receiving 
equipment. Frequencies, schedules, powers and a vast amount 
of additional information are included. 

Time Standard Stations 

In addition to high-powered broadcast stations there are a 
variety of stations that transmit time and frequency standard 
signals. Some of these stations are in, or adjacent to, several 
short-wave broadcast bands. Table 3 is a partial listing. Many 
of these stations are on the air continuously and can be easily 
identified. They are excellent for making aerial comparisons. 

A time signal is located either in-band or just off-band for each 
of the tropical bands. 

Time Zones 

Another factor in making aerial checks and matching test time 
with the schedule of an overseas broadcast transmission is an 
understanding of time zones. The International Telecommuni¬ 
cations Union has established universal time coordinated 
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Table 2 Typical Azimuth Angies to Sample Locations 
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Table 3 

Aerial-checking Standard Time and Frequency Stations 

USA Fort Collins, Colorado (WWV) 

2.5MHz - 5MHz - 10MHz - 15MHz - 20MHz 
(continuous) 

USA Kauai, Hawaii (WWVH) 

2.5MHz-5MHz -10MHz- 15 MHz 
(continuous) 

CANADA Ottawa, Ontario (CHU) 

3.33MHz.-7.335MHz -14.67MHz 
(continuous) 

AUSTRALIA Lyndhurst, Victoria (VNG) 

4.5 MHz 0945-2130 UTC 
7.5MHz 2245-2230 UTC 
12MHz 2145-0930 UTC 
USSR Moscow (RWM) 

4.996MHz -9.996MHz- 14.996MHz 


(UTC) zones based on a 24-hour clock 0000 to 2400. This is 
the same as the long-used Greenwich Mean Time (GMT). 
Broadcast stations schedules and short-wave listening news¬ 
letters and magazines use this universal time. It is your respon¬ 
sibility to make the necessary conversion to local time. No 
such conversion is required for the United Kingdom except to 
add on one hour during summer-time. Canada has six zones. 
The number of hours to be subtracted from the UTC time is 
given in Table 4. Similar relations exist for the United States 
of America with the exception that the U.S.A. has only four 
time zones. As an example, when it is 12 noon (12 UTC) in 
London, it is five hours earlier in Washington, D.C., (1200 - 
0500) or 7 a.m. Time is advanced one hour for daylight time 
in each zone. New Zealand has only one time zone which is 
ahead of UTC by 12 hours. Midnight in London is noon in 
New Zealand. Australia has four time zones. 
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CANADIAN TIME ZONES 
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USA TIME ZONES (continued) 
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AUSTRALIAN TIME ZONE 
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AUSTRALIAN TIME ZONE (continued) 
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Table 5. Dimensions, Spacings and Lengths 
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Aerial Chart 

A dimension chart such as that given in Table 5 provides quick 
answers in your design of a receiving aerial. Values are given 
for tropical bands and MW AM broadcast band. Except for 
highly directional aerials, lengths are relatively non-critical and 
little difference in performance is obtained when lengths 
depart as much as 15-20 per cent. However, for directional 
aerials using parasitic reflectors and directors, use a tollerance 
of no greater than about 3 per cent. Columns 1—3 give the free- 
space dimensions of a wavelength, half-wavelength and 
quarter-wavelength. Columns 4-6 are useful in spacing phased 
aerials and parasitic aerial elements. Columns 7 and 8 show the 
dimensions for each quarter-wave side of a dipole aerial and 
each three-quarter-wave side of a three-halves wavelength 
aerial. Columns 9 and 10 show lengths for parasitic reflectors 
and directors. Equations used to calculate the various dimen¬ 
sions are as follows: 


AFree Space 
A/2 Free Space 
A/4 Free Space 
0.2A Spacing 
0.15A Spacing 
0.1 A Spacing 
A/4 Dipole 
3/4A Dipole 
Parasitic Reflector 
Parasitic Director 


= 984/fMHz 
= 492/fMHz 
= 246/fMHz 
= 196/fMHz 
= 145.6/fMHz 

98.4/f MH z 
= 234/f M Hz 
= 710/fMHz 
= 492/fMHz 
= 450/fMHz 
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SAFETY 


The safety of an installation is your responsibility when 
erecting an aerial. The hazards are electrical shock, injury to a 
person or damage to property. Be thoughtful and wise. Do not 
erect an aerial where it can come in contact with electrical 
wires while you are making the installation or if it breaks loose 
from wind damage or fatigue after you have made the instal¬ 
lation. Erect your aerial carefully so it cannot fall upon an 
individual or damage property during or after erection. As an 
extra safety precaution insulated wire is recommended. 


1. QUARTER-WAVE AERIAL 

A popular aerial for tropical-band reception is the simple 
quarter-wave long-wire of approximately 75-foot length. 
Fig.1(a). Length corresponds to approximately a quarter- 
wavelength on 90 metres. Good results are also obtained on 
the 49, 60 and 75 metre tropical bands. When a single-wire 
transmission line is used, its overall length makes a contribu¬ 
tion and, therefore, acceptable results are obtained on the 120 
metre band as well as segments of the medium-wave AM 
broadcast band. 

Our preference is for an aerial wire of either 16 or 18 gauge 
SWG (14 or 16 gauge AWG) insulated wire. You need only 
bare the wire at places where connections or splices are made 
and where the end of the wire attaches to the receiver. Such 
wire provides a margin of safety and provides ease of erection 
and no noise problems when the aerial must be run through 
trees. Inexpensive quantities of wire can often be purchased 
at flea markets and surplus outlets. Of course, use a gauge that 
will take the mechanical mounting stress. The longer the aerial, 
the greater is the stress. 

Results indicate that a combined vertical and horizontal 
construction such as that shown in Fig. 1(b) is more favorable 
for multi-band reception. The 20-foot vertical segment 
improves results on the higher-frequency short-wave bands, 
while the overall length is favourable for the reception of the 
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tropical bands. A coaxial line-feed system is used in conjunc¬ 
tion with a 75-foot ground buried approximately 1 inch below 
the surface. 

A tuner offers additional advantages for the avid listener 
such as easier identification, better results in the reception of 
weak signals, and minimization of the effects of fast-fade. A 
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tuner is of help to the music-listening fan who prefers a solid 
signal. A tuner helps a receiver of limited sensitivity and/or 
one subject to image reception, and provides better results 
when a short aerial has to be used. 

In general, when adjusting a tuner the capacitors) are first 
set to mid-scale. Then the inductor tap is moved to a setting of 
maximum signal. Now the variable capacitors) is tuned for 
peak performance. On occasion you can obtain a slightly 
better signal by bracketing the inductor. This means trying the 
inductor setting on each side of the previous one and retuning 
the capacitors). However, optimum results are usually 
obtained with the first procedure. 

Here is a general tip in using a tuner with various aerial 
types. The broadcast bands occupy quite a spread of 
frequencies and, on occasion, the combination of aerial 
resistance and electrical length of transmission line accent line 
loss. Look into the matter if signal level on a particular band, 
when making comparison checks with another aerial, is much 
lower than seems sensible. A tuner helps in such a spot. 

In using long-wire aerials inconsistent perforrqance is often 
obtained from band-to-band. This can be the"'result of the 
changing impedance of the line at the point'where it connects 
to the receiver input. Thus you can anticipate that ai tuner may 
be very helpful on one band and result in no significant 
improvement on another. 


2. DIPOLE AND QUARTER-WAVE VERTICALS 

These two aerial types are basic. Often they are used for 
reference aerials for making comparisons with other styles. 
Usually the dipole is mounted horizontally and fed at the 
centre. As shown in Fig.2(a) each leg is one-quarter wave¬ 
length long, resulting in a half-wavelength aerial. The feed¬ 
line can be 300 ohm line (TV transmission line) or 50—70 
ohm coaxial line. For receiver application a good match is 
not a demanding consideration as it would be if the aerial 
were used for both transmit and receive. 

A half-wavelength dipole is able to detect signals coming 
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(a). Dipole aerials 
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(b). Dipole patterns 
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(c). 1/4A Vertical and patterns 

Fig. 2(a). Basic dipole and 1/4 X vertical 
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in from all directions (all compass angles). However, it displays 
a maximum sensitivity to those signals that arrive perpendi¬ 
cular to, or broadside to the aerial wire as shown in Fig.2(b). 
This horizontal sensitivity pattern has a figure-eight appear¬ 
ance. Theoretically, it has little or no sensitivity parallel to 
the aerial wire. In practice the actual pattern fills in and 
departs from the theoretical so that the aerial does display a 
reasonable sensitivity in all directions. The lower the aerial is 
mounted, the greater is the departure from the theoretical 
figure-eight. 

When elevated properly above earth and placed well away 
from obstructions the vertical sensitivity pattern is a circle as 
shown. This pattern too is theoretical because the earth and 
height of aerial above earth influence the vertical pattern. 

The fundamental vertical aerial is a quarter-wavelength 
long as shown in Fig.2(c). The earth itself acts as a mirror 
quarter-wave segment. Earth conditions, in fact, have a great 
influence on the performance of a vertical aerial. The mirror 
segment of the quarter-wave vertical can be earth itself or a 
network of wires or conducting tubing that acts as a synthetic 
earth. If placed on the surface of the earth or a few inches 
below ground, such a low-resistance conducting surface can 
bring about a substantial improvement in aerial results. 

The sensitivity patterns of a quarter-wave vertical are given 
in Fig.2(c). The horizontal sensitivity pattern is circular, 
indicating that the aerial accepts signals arriving from all 
compass directions. The vertical sensitivity pattern approxi¬ 
mates a figure-eight slashed lengthwise. Note that the maximum 
sensitivity is concentrated at low vertical angles below 45°. In 
fact, the net horizontal-vertical pattern is doughnut-like in 
appearance. In terms of DX reception, the low wave angle 
sensitivity is advantageous and can be obtained even though 
the aerial is mounted near earth level. 

Two simple arrangements for a quarter-wave vertical are 
shown in Fig.2(d). A reasonable low-resistance link to earth 
is attained by driving a pipe (6 feet or longer) into the earth. 
Also an earth radial system comprised of three or more 
quarter-wave conductors buried about two inches beneath the 
surface helps to improve sensitivity at low vertical angles. If 
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desired the two earthing methods can be combined. 

The required length for the quarter-wave segment of a half¬ 
wavelength aerial or the length of a quarter-wave vertical can 
be obtained from Table 5. The theoretical value for the aerial 
resistance of a dipole is 72 ohms, while that of a quarter-wave 
vertical is 36 ohms. Again actual values depend upon height, 
ground conditions, and other factors. Nevertheless both aerials 
can be used to supply signals to coaxial or flat lines in a 
receiving only situation. In connecting a coaxial transmission 
line to a quarter-wave vertical, the inner conductor connects to 
the very bottom of the vertical aerial while the braid is con¬ 
nected to the pipe or other earthing system used. 

In planning aerials for the tropical and MW broadcast bands, 
the full-length quarter-wave vertical is usually not feasible 
because of the height required. Often the practical aerial is 
part vertical and part horizontal, such as the long-wire plan of 
Fig. 1(b). Thus the horizontal and vertical sensitivity patterns 
vary from band to band. There are too many variables involved. 

Many of the aerials that follow are variations and/or elabo¬ 
rations of these fundamental types. The brief theoretical 
coverage of this section helps you better understand the basic 
concepts of aerials that follow. 


3. DIPOLE AND INVERTED DIPOLE 

In tropical-band operation a dipole cut for a specific band 
performs very well and can be made to have some directional 
sensitivity to signals that arrive broadside to the wire direction. 
If there is one specific band you wish to favour it is a good 
choice. Mount it as high and clear as possible. Acceptable per¬ 
formance will also be obtained on the other tropical bands. 

In erecting a dipole recall that the overall length of the 
aerial is twice the quarter-wave dimension given in Table 5. On 
the 49 metre band the overall length is not great, approaching 
80 feet as shown in Fig.3(a). Dipole overall length increases in 
significant steps for each new lower-frequency tropical band. 
You must measure your available space for aerial erection. 

The inverted dipole of Fig.3(b) does save some space and 
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requires only a single mounting mast. The far end of each 
segment can be close to earth. The diagonal slope of each 
element means that the overall space required is less than if the 
aerial was a straight horizontal dipole. The inverted dipole is 
a good performer and the two aerial segments also augment 
the mast guying. 


4. INVERTED DIPOLE AND JUMPERS 

In as much as the far end of each aerial element is near earth, 
jumpers can be used conveniently to resonate the inverted' 
dipole on more than one frequency. Refer to the arrangement 
of Fig.4. 

The length of each aerial segment between the transmission 
line connection point and the insulator/jumper corresponds to 
the resonant length needed for 49 metre operation. When the 
two jumpers are disconnected the inverted dipole is set for 49 
metre band operation. When the two jumpers are connected 
additional aerial wire is added. In the example shown the 
added length has been cut for operation on the 60 metre band. 

In changing bands you need only free one side at a time 
from its earth-level holding position and make the appropriate 
jumpers changeover. 


5. CROSS-INVERTED DIPOLES 

The arrangement of Fig.5 does not require the use of jumpers 
to obtain two-band resonance. If space is available, two dipoles 
can be connected to the feed point and then mounted to four 
tie-down points such that the dipole elements are 90° related 
as shown in Fig.5. The dimensions given in Fig.5 have been 
selected for the 60 and 90 metre bands. In fact, space avail¬ 
able, the combination provides good operation over the five 
tropical bands. It also provides acceptable results on the AM 
MW broadcast band as well. 
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6. UNLIKE-SEGMENT DIPOLES 


The dipole of Fig.6 has segments of unequal length and pro¬ 
vides acceptable performance in a much smaller mounting 
area. In this example one-half of the dipole is out to the 60 
metre band; the other half, the 90 metre band. This aerial does 
very well considering the little space required. In our checks 
the same idea can be adapted to the inverted dipole and 
jumper combination of Fig.4. Instead of using jumpers simply 
cut one segment for 49 metres the other for 60. 
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7. LONG-WIRE VERTICAL HELIX 


If you have a confined mounting space try a vertical. A very 
low-cost and effective vertical can be constructed for the 
tropical bands using insulated hook-up wire and PVC (poly¬ 
vinyl chloride) piping. PVC piping is light-weight and is a good 
high-frequency insulator. Two 10-foot sections and one 4-foot 


24 







section of telescoping PVC piping can be bolted together into 
an easy-lift mast, Fig.7. After a metal fence post has been 
driven into the earth, the completed mast can be slipped over 
the post, providing a firm mounting. The aerial is practically 
self-supporting, although you may wish to use two rope guys 
to hold it precisely vertical. The inner diameter of the three 
sections were 2, VA and 1 inch. The middle section was tele¬ 
scoped two feet into the lower section and bolted. Likewise 
the short top section was inserted two feet into the middle 
section and bolted. A through resting bolt was positioned two 
feet from the bottom of the lower section. When slipped over 
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the metal fence post this bolt will rest over its top. 

The helical aerial was constructed using a 100-foot spool 
of vinyl-covered 20 gauge SWG (18 gauge AWG) wire. It was 



wound in helical fashion around the mast supported by spaced 
tacks hammered into the PVC piping. Tack spacing along the 
bottom section was 3 inches and then spacing was diminished 
to 2 inches and 1 Vi inches over the top two sections in such a 
manner that the full 100-foot length could be accommodated 
on the 20-foot mast. At the very bottom of the mast two 
terminal bolt/nut pairs were mounted. The helical wire along 
with the inner conductor of the coaxial transmission line were 
connected to one terminal, while the braid and an earth were 
connected to the second terminal. If you have a good receiver 
earth connect no external earth at the base of the mast. An 
external earth could be made to the metal fence post or a 
radial wire connected to the earth terminal if your receiver 
earth is poor. Do not use two earths. 

The aerial does very well considering the limited space 
required. Tropical-band performance was quite comparable to 
considerably longer horizontal aerials. Good results were also 
obtained on the 25, 31 and 41 metre bands. There were 
acceptable results on the higher-frequency bands from 11 to 
22 metres. 

Additional detail on using PVC masts for aerial construc¬ 
tion can be found in book number BP132: 25 Simple Short- 
Wave Broadcast Band Aerials, by the same author and 
publishers as this book. 


8. TROPICAL AND MW BAND LONG-WIRE 

Two plans for a 100-foot long-wire aerial are given in Fig.8. 
Comparisons were made between the vertical and horizontal 
aerials of Fig.7 and 8. 20-foot PVC masts were used in the 
construction of the horizontal aerials. Such masts can be used 
in the construction of the various aerial types that follow. 
Metal or wood masts can be used if you prefer. 

In example (a) the overall length of the aerial is 100 feet. 
An approximate 18-foot segment of the overall length is 
mounted vertically along the mast, dropping down to 
terminals to which the coaxial line to the receiver is attached. 
If you prefer you can use a single wire feeder to the receiver. 
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If you use coaxial line, earth its braid well at only one end, 
receiver or aerial. Screw eye or eyebolts hold the vertical 
segment of the aerial in position. 

Performance of example (a) aerial as compared to the 
vertical helix of Fig.7 was quite similar. There was some 
additional signal level on the lower-frequency tropical bands. 
But if you were also a medium-wave broadcast band listener 
there was a pronounced increase in received signal level as 
compared to the vertical aerial of Fig.7. However, the aerial 
does require additional mounting space. If required, the 
required space can be cut down using the arrangement of 
Fig.8(b). Note that the two masts are nearer to each other and 
the far end of the aerial drops down about 15 feet along the 
mast. The aerial end is looped around the bottom eyebolt and 
tightened. Each mast consisted of two 10-foot telescoping 
sections of PVC piping. As in Fig.7, the masts were lifted and 
slipped over metal fence posts. Consequently the total mast 
height was at least 20 feet. 


9. 3/2 WAVELENGTH ON 60 METRES 

Space available, some added sensitivity on the tropical bands 
and a decided increase in received level on the MW band can 
be obtained by using a 3/4 wavelength aerial, Fig.9. Each 3/4 
wavelength segment must have a length of 142 feet when cut 
for the 60 metre band. Refer to the 3/4 wavelength dimensions 
in Table 5. Note that this length also corresponds approxi¬ 
mately to the recommended quarter-wavelength dipole 
dimension for a frequency of 1.5 MHz on the MW AM broad¬ 
cast band. Mount the aerial line as high and clear as possible. 
Coaxial or flat transmission line can be used. The inverted 
dipole configuration performs very well, saves some space and 
requires but a single mast. Often a single high mast is more 
affordable than two lower masts. In free-space the sensitivity 
pattern is a six-lobe affair. However, at normal mounting 
heights such an aerial is essentially non-directional. 
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10. VEE BEAM 


A long 3/2 wavelength aerial can be made to have some reason¬ 
able directivity by tilting its two segments forward as shown in 
Fig.10. The acute angle between the two-element segments 
should be about 105—120 degrees. In many parts of the world 
considerable time is spent listening for the Centra] and South 
American broadcast stations. The short vee beam can be 
positioned to favour this direction from your location and, at 
the same time, acceptable omnidirectional performance is 
obtained. 



Fig, 10. Small Vee-beam for 60M 
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11. MW VERTICAL LADDER 


A quarter-wavelength on 1 MHz (approximate centre of MW 
AM broadcast band) is approximately 234 feet. Refer to Chart 
5. If mounting space is a problem the aerial wire can be strung 
in ladder fashion to obtain proper overall length. The aerial of 
Fig.l 1 uses two PVC piping masts separated by approximately 
40 feet. The aerial wire is run through eyebolts attached to the 
PVC mast. There are five ladder steps. Consequently total 
length of wire would be 200 feet (50 X 40). However, the 
aerial wire also runs down the mast and by adding this figure 
to the total, as well as the length of the aerial wire leading to 
the .receiver it is no problem to set up a quarter-wavelength 
aerial of 234 feet and more. 

Good MW band performance is obtained. Additionally, 
acceptable results are obtained on the tropical and short-wave 
bands as well, varying band to band as a function of overall 
aerial length. 

If a single-wire feed line is used employ a good receiver 
earth. If coaxial line is used establish a good earth at either the 
aerial or the receiver but not at both locations. If you have a 
good earth at the receiver and an other-than-ideal earth at the 
aerial it will detract from the performance of this and most 
tropical and long-wire aerials. 


12. CLOSED HORIZONTAL LOOP FOR 
TROPICAL BANDS 

A loop-aerial configuration is a space-saver and provides good 
performance on the tropical bands. Overall length corresponds 
to a full wavelength on the band for which it is cut. Refer to 
the 1-wavelength column of Table 5. Separation between the 
masts or mounting positions corresponds to one quarter of the 
full-wave dimension. Such an aerial provides a reasonable 
match to a coaxial or flat TV line. 

The example of Fig.l 2 is cut for the 60 metre band. Note 
that the overall length of wire is approximately 200 feet. The 
aerial provides good performance on the band to which it is 
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Fig, 11. MW vertical ladder 








cut and the two adjacent bands. Acceptable performance is 
obtained on all of the tropical bands. The loop-aerial configur¬ 
ation need not be high and good results are obtained using 10 
foot of PVC piping or two telescoped 10-foot sections for each 
mast. The latter plan will elevate the top of the aerial approxi 
mately 18 feet from earth. 
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13. OPEN HORIZONTAL-LOOP CONFIGURATIONS 


All-band performance even up into the AM MW band can be 
obtained using the open-loop configuration of Fig. 13. The 
aerial functions as a tropical long-wire. Consequently overall 
wire length is a quarter wavelength up into the MW broadcast 
band. A single wire feed is used. 

Example (a) has the same dimensions as the closed loop of 
Fig. 12. The overall length of wire is approximately 200 feet 
which corresponds to a quarter wavelength up into the MW 
band. In the tropical bands it functions as a longer electrical 
long-wire. Performance is not peaked on any one band but 
good average performance is obtained. 

You may wish to combine aerials 12 and 13. Use a coaxial 
or flat line. For closed-loop operation both wires of the trans¬ 
mission line are connected as in Fig.12. For open-loop 
operation just connect one conductor (centre conductor of 
coaxial line) and leave the other line or coaxial braid dis¬ 
connected. Drop the two ends of the aerial wire down near 
earth level to provide easy access to making the aerial change¬ 
over. 

In setting up a tropical or MW aerial take advantage of 
whatever size lot is available. Aerial can be two-sided or three- 
sided as shown in Fig.l3(b). Select the combination that will 
give you the greatest overall length according to the arrange¬ 
ment of your erection site. 


14. DOUBLE OPEN-LOOP FOR TROPICAL AND 
MW BANDS 

If you are really cramped for space it is still possible to obtain 
a full quarter-wavelength dimension on the MW band. The 
arrangement of Fig. 14 shows a good performing combination 
despite the confined mounting area. Spacing between masts is 
30 feet and the overall length of the aerial wire is approximately 
210 feet; a length that is a quarter wavelength well up into the 
MW broadcast band. 

If you are only interested in tropical band operations, you 
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I Fig. 14. Double open loop for tropical and MW band\ 


can cut back the side length from 30 to 15 feet. In this case 
the overall length will correspond to a quarter wavelength on 
the 120 metre band. Configuration need not be squared and 
it can be triangular or rectangular if that meets your space 
requirements better. Use your available space to best advant¬ 
age in obtaining the desired overall long-wire length. 
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15. LITTLE SQUARED RHOMBIC 


The small rhombic-shaped aerial of Fig.15 is a good all-band 
performer. It can be erectedln an area less than 65 feet square. 
The four sides are of the same length and all angles are 90°; 
it is a perfect square. Rhombic can be supported by four 
telescoped PVC piping sections or by metal or wooden masts. 
Transmission line is connected to one corner of the aerial. The 
aerial wires at the opposite corner can either be shorted 
together or left open depending upon operating conditions 






you prefer. A simple halyard arrangement can be used at this 
mast to permit the aerial to be raised and lowered to remove 
or attach the shorting jumper. 

A rhombic is basically bi-directional in the two directions 
indicated by the double arrow in Fig. 15. A short low rhombic 
of this type has some directivity but not so sharp as to curtail 
good omnidirectional performance. You can favour signals a 
small amount by erecting the rhombic so that the diagonal 
line between feedpoint and diagonally opposite mast faces the 
planned direction. The directivity is most pronounced for the 
aerial of Fig. 15 on 60 metres and for several of the higher- 
frequency short-wave bands, from 11 to 25 metres. Leg length 
from feedpoint to opposite corner approximates a 3/4 wave¬ 
length on the 49/60 metre bands. In general, better performance 
on the lower-frequency tropical bands was obtained with the 
far end shorted. General performance on the high-frequency 
short-wave bands was obtained with the far end open. On the 
49 metre band performance was about the same with either 
connection. 


16. MULTIPLE AERIAL ARRAY 

The special aerial construction of Fig. 16 combines the features 
of types given in Figs. 13,14 and 15. PVC piping was used and 
masts were spaced exactly the same as the installation of 
Fig. 15. Separations were again 60 feet. However, aerial wires 
are brought down to a low access level by feeding them down 
through screw eyes for masts 1 and 3. In the case of 3 note 
that it is possible to short or not-short the far end of a 
rhombic. The mast associated with the feedpoint has three 
terminals. Connections as shown are for rhombic operation. 
Note that the inner conductor of the coaxial line connects to 
terminal 2 and the braid to terminal 1. The two terminals of 
mast 3 can be either operated open or closed for the rhombic 
configuration. 

The previous connections permit you to favour either 
tropical or short-wave bands operation. The aerial array can 
also be operated as an open-loop. This manner of connection 
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will set up a good combination for operation on the tropical 
and medium-wave bands. This mode of operation is obtained 
by disconnecting the braid of the coaxial line from terminal 
1 Thus single-line feed is obtained using the inner conductor 
of the coaxial line. If you prefer a separate single wire lead 
can be substituted for the coaxial line. This single lead should 
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be connected to terminal 2. The jumper short should be closed 
at mast 3. If you now follow the aerial Wire from terminal 2 
you will notice that it makes a complete loop ending at 
terminal 1. No connection is made at terminal 1. This manner 
of connection performs well over the entire medium wave 
broadcast band (540 — 1600 kHz) but favours the law- 
frequency half of the band. If you wish to favour high-frequency 
end of the MW band you can remove the jumper at mast 3. 

A final mode of operation can be set up to favour the long¬ 
wave (LW band) by adding an additional 140 feet of aerial 
wire. Note that there is a length of aerial wire from terminal 
3 of mast 1 that extends from mast 1 over a path to mast 4 
and then on to mast 3 where it is terminated. This additional 
length of line can be added by connecting a jumper between 
terminals 1 and 3 of mast 1. Also the jumper must be con¬ 
nected between the two terminals associated with mast 3. 

In conclusion, the versatile arrangement of Fig. 16 provides 
a selective choice of listening activities using a good performing 
receiver. You may wish to do some additional aerial experi¬ 
mentation using the conveniences of this plan. 


17. SPACE-SAVING DIPOLE 

Another technique that can be used to squeeze a full-length 
tropical dipole on a small plot is shown in Fig. 17. As noted 
in Table 5, dipole lengths vary from 47 feet to 98 feet on the 
tropical bands. Stretched out, a dipole would require a bit 
more than twice these figures. A simple inverted dipole results 
in some space saving. However, the use of two masts as shown 
in Fig. 17 can result in additional space squeezing. In example 
(a) the dipole is stretched out horizontally; in example (b) the 
outer segment of each quarter-wave element can be bent at a 
90° to 150° angle depending upon plot accommodations. The 
higher the mast, the less is the required linear space. Bending 
the element ends away from the straight line can be useful in 
permitting a full-length dipole in an even smaller available 
space. For this aerial structure use as high a mast as possible 
and stretch out the aerial elements as far as you can. * 
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A dipole installed for the 90 metre band requires two 71- 
foot elements and an overall length near 250 feet if the aerial 
is stretched out in a straight line horizontally. However, if you 
sawtooth and deviate from the linear it can be accommodated 
in a substantially smaller space, producing compromise results 
that are. quite satisfactory as compared to a too-short aerial 
wire. 


18. INDOOR TROPICAL LONG-WIRE 

Don’t push tropical band listening aside if you are not able to 
erect an outside aerial. A random length of wire can do 
wonders indoors, Fig. 18. Use flexible insulated wire of 20 
gauge SWG (18 gauge AWG) or thinner. A 60—70-foot length 
laid along the sides of a small room, even though it is doubled 
back upon itself does well. It can be run under the carpet and/ 
or taped to the floor along the outer perimeter of the room. 
If you can stretch out the full length in a reasonably straight 
line by extension into the next room or along a hall you can 
make a definite improvement in the reception of the lower- 
frequency tropical bands and medium-wave broadcast bands. 



Random wire 



1/4 A on 90M 

71' 


Fig. 18. Indoor long-wire for tropical bands 
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Band-by-band reception is often inconsistent. A shift of 
position can often improve reception on some bands. At the 
same time it may cut down signal levels on another band. A 
little experimentation helps if you wish to seek an average 
performance. 

Be certain to use an effective earth for the reception of 
these low-frequency signals. A cold water pipe or attachment 
does very well. Stay away from connections to electrical wires 
and appliances. A surge of voltage can damage a modern solid- 
state receiver. A tuner can be of tremendous help when you 
are receiving tropical band signals with a short aerial. If you 
are an avid fan don’t be dismayed by the additional controls. 
Make a log of optimum tuner settings for the various bands so 
you can reset quickly when switching bands. 

In a dwelling with metal beams and/or metallic siding there 
can be a shielding effect. In this case try to route your random 
long-wire near windows. Perhaps you can get part of the long- 
wire outdoors at windows or, perhaps, a porch ceiling. Take 
care not to encroach upon your neighbour’s property and 
route it so it cannot come it contact with electrical wires or 
cause damage if it becomes loose or falls. 


19. INDOOR TROPICAL OPEN LOOPS 

Better performance can be obtained with a higher aerial. In as 
much as appearance is not always an overwhelming considera¬ 
tion in the radio room, a long-wire aerial with a total length 
that depends upon room size can be strung completely around 
the periphery of the room near the ceiling and, then down one 
wall to the receiver as shown in example (a). Installed around 
a reasonably large room a long-wire close to 70 feet is very 
possible. Results can hold many surprises. Be certain, though, 
that you have a good earth on the receiver. 

As mentioned previously there are quite a number of incon¬ 
sistencies in the performance of an indoor aerial. Sometimes 
you are able to take advantage of these variables. For example, 
in the installation of an indoor open loop you may wish to 
take advantage of the switching arrangement given in example 
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(b). You will find that the performance band-by-band can vary 
considerably depending upon what lead you switch to the 
receiver input. 

If your room is small and your aim is good reception on 
low-frequency tropical bands or even the MW broadcast band, 
the use of a double-loop configuration as shown in example (c) 
can be of help. Total aerial length could well correspond to 
an approximate quarter-wavelength on 120 metres. To 
improve performance you may wish to use a switchable input 
for this open double-loop. 


20. MW QUARTER-WAVE AERIALS 

A quarter-wavelength aerial on the AM MW broadcast band is 
a long one. Nevertheless an aerial that is a quarter-wave long 
displays a low impedance to the receiver and takes advantage 
of the maximum signal current delivered at this low 
impedance. Cutting your aerial to proper length can deliver 
2 to 10 dB more signal than a short aerial or one cut for some 
other position in the MW broadcast band. The quarter-wave- 
length dimension can be calculated using the standard quarter- 
wave equation (length in feet = 234/frequency in megahertz). 

Physical dimensions for low-, mid- and high-frequency 
sections of the AM broadcast band are given in Table 5. 
Typical lengths are given in Fig.20. In example (a) you can 
choose a length to favour either of the three segments of the 
broadcast band. Favouring one portion of the band may give 
yOu 2 to 6 dB more signal than one cut for another portion. 
This can be significant when trying to identify a weak broad¬ 
cast signal. If you are not that avid a fan, a quarter-wave 
calculated for the mid-band will provide good compromise 
performance over the entire band. These long aerials can also 
be used for tropical band reception. They have some directivity 
off the ends on these frequencies. 

Two or three individual aerials can be used along with a 
switching arrangement to choose the proper band segment. 
However, there is some interaction among aerials. The plan of 
example (b) is attractive. In the erection of the aerial make it 
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easy to lower or drop connections down two of the individual 
support masts to permit a jumper arrangement to be used in 
shifting band sections. Both jumpers open permits operation 
at the high end. Jumper 1 closed tunes the aerial for the mid¬ 
band. Low-end operation is obtained when both jumpers are 
closed. 
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21. MW AND LW LONG-WIRE 

A 600-foot long-wire is an attractive length for an aerial to be 
used for medium-wave and long-wave reception, Fig.21. The 
600-foot length acts as a quarter-wavelength on 390 kHz 
(frequency in megahertz = 234/600). This same length of wire 
acts as a three-quarter wavelength aerial at approximately the 
centre of the MW broadcast band. A 3/4 wavelength aerial also 
displays a minimum impedance to the receiver and, therefore, 
a maximum signal current. 

Such an aerial is also useful on the tropical bands as well as 
on the short-wave bands where it displays a significant end- 
directivity. Performance changes from band to band as a 
function of the end impedance at the band frequency. An 
aerial of this type lower to the ground displays a more omni¬ 
directional pattern and less directivity off the ends. 

A very low-mounting height, say 5 foot, displays good 
directivity but with less signal sensitivity. However, the aerial 
does display beverage-type characteristics on the tropical 
bands. A beverage aerial is noted for its extremely low 
sensitivity broadside to the direction of the wire. Consequently 
both tropical and MW band operation with this low mounting 
can be used to favour a signal arriving from a preferred direction 
at the same time it reduces signal levels arriving broadside to 
the wire direction. 


Receiver L 


Fig. 21. MW and LW long-wire 
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22. THE BASIC BEVERAGE 


•The beverage aerial is used extensively for MW broadcast band 
DXing. The aerial wire is stretched out in the direction you 
wish to receive. Mounted low to the earth the aerial will reject 
signals that arrive broadside to the aerial wire. Strong inter¬ 
fering signals can be cut way down in level and a far-away 
station made to dominate if the aerial can be oriented in that 
direction. A typical height above ground is 5 feet and 
minimum overall length should be 1000 feet or more. How¬ 
ever, some significant directivity and broadside rejection can 
be accomplished for even a shorter length. 

As the aerial is raised above ground, there is a gradual 
changeover from the beverage characteristics to that of a long- 
wire aerial. Signal pick-up in the favoured direction even 
increases. However, results indicate that the side pick-up 
increases at a higher rate. Consequently there is not as much 
suppression of the side pick-up of strong signals. 

A beverage aerial can be terminated to a good earth through 
a non-conductive resistance of several hundred ohms. By so 
doing the aerial is more uni-directional in a direction from the 
receiver and towards the termination. There is no additional 
signal pick-up but there is rejection of signals coming from the 
back. 

Experimentation with the termination ohmic value as well 
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as the use of more than one beverage in a phasing arrangement 
are used by some of the more avid broadcast-band DXers. Space 
requirements and complexities take this type of array out of 
the simple aerial classification. 

23. LONG-WIRE/BEVERAGE ARRAY 

PVC piping can be used to advantage in the construction of 
long-wire and beverage arrays as shown in Fig.23. A long-wire 
aerial of a specific length can be run along the top of PVC 
piping masts. These can be spaced approximately 60 feet 
apart and the aerial extended out as far as you wish. Aerial 
wires can be run through the eyebolts, making it easy to 
change over between a beverage or a long-wire simply by 
providing a convenient way of detaching the wire at one end 
and rolling it up on a spool. Of course, the two aerials can be 
operated jointly. There is interaction on some frequencies. 

The beverage aerial can be run along the mast at a low point 
that is no more than 5 foot above earth. 

24. MW ATTIC LADDER 

An attic often provides adequate space for erection of a very 
long aerial that will improve performance on the MW broad¬ 
cast band as well as tropical bands. Results do vary band to 
band but, if you are a critical listener, they can be peaked with 
the use of a tuner. MW broadcast reception is excellent. 

Such an aerial is wound in orderly fashion among the studs 
and beams of the attic, Fig.24. Our own installation was 
wound back and forth along both sloping sides of the attic 
ceiling. A continuous piece of hook-up wire was used. An 
optimum dimension of a quarter-wavelength between 0.9 and 
1 MHz (about 240 feet) was used. This length included the 
length of the down lead from the attic to the receiver input. 
It is surprising how conveniently this very long aerial can be 
fitted into a rather small attic or roof space. Layout can be 
square or rectangular and accommodated to the configuration 
of the mounting site. Stretch it out as far as you can before 
using the doubling back of the ladder arrangement. 

50 







52 






25. ACTIVE AERIALS 


The active aerial incorporates a very short aerial and a pre¬ 
amplifier that comes ahead of the aerial input of your receiver, 
Fig.25. The amplifier is a low-noise unit and is able to build up 
the weak received signal to a level acceptable to the receiver 
input. Such a system is especially attractive for older receivers 
and those with limited sensitivity and signal-to-noise ratio. 
Improvement is often marginal for a modern top-line receiver. 
However, even with a top-line receiver improvement is often 
significant in the reception of weak tropical and MW band 
signals. 

The two active types are shown in Fig.25. In example (a) 
the active aerial is a single unit affair including a very short 
aerial and the amplifier/control facility. Output is connected 
to receiver input with a short length of coaxial cable. This type 
does quite well in improving reception on limited-performance 
receivers. 

A more versatile and better-performing active aerial is the 
type that separates the aerial and the amplifier from the 
controls as shown in example (b). Fine results are obtained 
with this type of unit even if you use a top-line, high-perform¬ 
ance receiver. Only a top-performing outdoor aerial will do 
better in the reception of tropical and MW signals. The 
advantages of the “separates” idea is that the aerial itself is 
somewhat longer and the aerial can be mounted high and clear. 

The unit used was a MFJ/1024* mounted at the top of a 
short length of PVC piping and clamped to the vent pipe of 
the house. Appropriate length of coaxial cable connects the 
pre-amplifier to the control unit that sits beside the receiver. 

Even the apartment or condominium dweller can derive 
much from this type of installation because the unit can be 
attached to a window, porch roof or railing. Such an installa¬ 
tion provides some clearance from shielding effects by the 
metallic surfaces associated with buildings. 


*MJF Enterprises, PO Box 494, Mississippi State, MS, 39762, U .S.A. 
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A TV-DXers Handbook (Revised Edition) 

An Introduction to Computer Communications 
Electronic Circuits for the Computer Control of Robots 
MIDI Projects 

An Introduction to 68000 Assembly Language 

A Practical Reference Guide to Word Processing on the Amstrad PCW8256 ft PCW8512 

More Advanced Electronic Security Projects 

More Advanced Power Supply Projects 

LOGO for Beginners 

BASIC ft LOGO in Parallel 

An Introduction to the Amstrad PC' s 

An Introduction to Antenna Theory 

A Concise Introduction to GEM 

A Concise Introduction to MS-DOS 

Electronic Hobbyists Handbook 

Getting the Most From Your Multimeter 

Remote Control Handbook 

BBC BASIC86 on the Amstrad PC's ft IBM Compatibles - Book 1: Language 

BBC BASIC86 on the Amstrad PC's ft IBM Compatibles - Book 2: Graphics 

and Disk Files 

Digital Audio Projects 

Musical Applications of the Atari STs 

More Advanced MIDI Projects 

Test Equipment Construction 

More Advanced Test Equipment Construction 

Programming in FORTRAN 77 

Computer Hobbyists Handbook 

From Atoms to Amperes . , 

International Radio Stations Guide (Revised 1991/92 Edition) 

An Introduction to Loudspe^ers ft Enclosure Design 
An Introduction to Amateur Radio 
Learning to Program in C (Revised Edition) 

A Concise Introduction to UNIX 
A Concise Introduction to OS/2 
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BP265 More Advanced Uses of the Multimeter 

BP2SS Electronic Modules and Systems for Beginners 

BP267 How to Use Oscilloscopes ft Other Test Equipment 

BP269 An Introduction to Desktop Publishing 

BP270 A Concise Introduction to Symphony 

BP271 How to Expand. Modernise ft Repair PC's ft Compatibles 

BP272 Interfacing PC's and Compatibles 

BP273 Practical Electronic Sensors 

BP274 A Concise Introduction to SuperCak5 

BP275 Simple Short Wave Receiver Construction 
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BP277 High Power Audio Amplifier Construction 

BP278 Experimental Antenna Topics 

BP279 A Concise Introduction to Excel 

BP280 Getting the Most From Your PC's Hard Disk 

BP281 An Introduction to VHF/UHF for Radio Amateurs 

BP282 Understanding PC Specifications 

BP283 A Concise Introduction to SmartWare II 

BP284 Programming Hi QuickBASIC 

BP285 A Beginners Guide to Modem Electronic Components 

BP286 A Reference Guide to Basic Electronics Terms 

BP287 A Reference Guide to Practical Electronics Terms 

BP288 A Concise Introduction to Wlndows3.0 

BP29Q An Introduction to Amateur Communications Satellite 

BP291 A Concise Introduction to Ventura 

BP292 Public Address Loudspeaker Systems 

BP293 An Introduction to Radio Wave Propagation 

BP294 A Concise Introduction to Microsoft Works 

BP295 A Concise Introduction to Word for Windows 

BP297 Loudspeakers for Musicians 

BP298 A Concise Introduction to the Mac System ft Finder 

BP29B Practical Electronic Filters 

BP30Q Setting Up An Amateur Radio Station 

BP301 Antennas for VHF and UHF 

BP302 A Concise Users Guide to Lotus 1-2-3 Rele as e 3.1 

BP303 Understanding PC Software 

BP304 Prefects for Radio Amateurs and SWLs 

BP30S Learning CAD with AutoSketch for Windows 

BP306 A Concise Introduction to Ami Pro 3 

BP307 A Concise Introduction to QuarkXPress 

BP308 A Concise Introduction to Word 6.1 on the Macintosh 

BP309 Preamplifier and Fttter Circuits 

BP310 Acoustic Feedback-How to Avoid h 

BP311 An Introduction to Scanners and Scanning 

BP312 An Introduction to Microwaves 

BP313 A Concise Introduction to Sage 

BP314 A Concise Introduction to Quattro Pro 

BP315 An Introduction to the Electromagnetic Wave 

BP316 Practical Electronic Design Data 

BP317 Practical Electronic Thnlng 

BP318 A Concise User's Guide to MS-DOS 5 

BP319 Making MS-DOS Work for You 

BP320 Electronic Projects for Your PC 

BP321 Circuit Source-Book 1 

BP322 Circuit Source-Book 2 

BP323 How to Choose a Small Business Computer System 

BP32* The Art of Soldering 

BP325 A Concise Users Guide to Windows3.1 

BP326 The Electronics of Satellite Communications 

BP327 MS-DOS One Step at a Time 

BP328 Sage Explained 

BP329 Electronic Music Learning Projects 

BP330 A Concise User's Guide to Lotus 1 -2-3 Release 2.4 

BP331 A Beginners Guide to MIDI 

BP332 A Beginners Guide to TTL Digital ICs 

BP333 A Beginners Guide to CMOS Digital ICs 

BP334 Magic Electronic Projects 

BP33S Operational Amplifier User's Handbook 

BP336 A Condse User's Guide to Lotus 1 -2-3 Release 3.4 

BP337 A Concise Users Guide to Lotus 1-2-3 for Windows 

BP338 A Concise Introduction to Word for Windows 

BP339 A Concise Introduction to WordPerfect 5^ for Windows 

BP340 A Concise Introduction to dBase V 

BP341 A Concise Users Guide to MS-DOS 6 

BP342 A Condser Users Guide to Lotus Improv 
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